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I. C O~'JCLUSIONS 

.-\ rtached is the second review fi)r a developmental neurotoxicity study in rats with 
Thiamethoxam (MRID 46028202, main study, and MRID 46028201, preliminary study). This 
review includes additional data recently submitted for brain morphometric measurements in low­
and mid··dr,)e groups (MRID 4703420 I). 

Th~.: maternal NOAEL was 400 ppm (34.5 mgikglday) and the maternal LOAEL was 
4000 ppm 1298.7 mg/kglday) based on decreases in body weight gain and food consumption. 

Tht' otfspring NOAEL was 400 ppm (34.5 mglkglday) and the offspring LOAEL was 
4000 ppr'l r 298.7 mgfkglday) based on decreased body weight and body weight gain in males 
and femait:·;:, delayed sexual maturation in males, and reduced brain weight and size in males and 
females. 

Thi~ study is classified Acceptable/Non Guideline and may be used for regulatory 
purposes {t does not, however, satisfy the guideline requirement for a developmental £ 
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neurotoxidty study in rats (OPPTS 870.6300, §83-6); OECD 426 (draft) pending 
comprehensh.-e review of the p(JsitivE~ control data. 

Il BACKGROUND 

The origm.il developmental neurotoxicity (DNT) study report only had brain morphometric 
measuremt::nts in low- and mid-dose groups if c:hanges in the high-dose group were statistically 
significant at the 0.01 level. The DNT Workgroup requested that brain morphometric 
measun~m~nts also be made in low- and mid-dose groups when changes in the high-dose group 
were signiticant at the 0.05 level and in sections 1;ontiguous to sections with substantial changes 
(March c ~~007 memo, TXR # 0054519). 

Th1s submission (MRID 47034201) includes the requested morphometric measurements and 
updates h...: original DER (MRID 46028202, TXR # 0052145). 

Page 2 o£2 
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TXR#: 0054S3 :, 

DATA EVALUATION RECORD 

STUDY T~( Pf~: Developmental Neurotoxicity Study- Rat; OPPTS 870.6300 (§83-6)~ OECD 
426 

PC CODE; Oh0109 .OP BARCODE: 0332732 

TEST MATERIAL (PURITY): Technkal Grade Thiamethoxam (98.8%) 

SYNONYlVi!S; CGA 293343 

CIT A TIOri: Brammer, A. (2003) Thiamethoxam: Developmental Neurotoxic:ity Study in 
Rats. Central Toxicology Laboratory, Alderley Park, Macclesfield, Cheshire, UK. 
Study number RR0936; May 29, 2003. MRID 46028202. Unpublished 

Brammer, A. (2003) Thiamethoxam: Preliminary Developmental Neurotoxicity 
Study in Rats. Central Toxicology Laboratory, Alderley Park, Macclesfield, 
Ch">shire, UK. Study number RR0935; May 22, 2003. MRID 46028201. 
t.: npublished 

Brammer, A. (2007) Thiamethoxam: Supplement to Developmental 
i'!~urotoxicity Study in Rats: (Supplemental to MRID Number 46028202 ). 
Project Number: RR0936/REG/S1, RRI 101, TOl 1575/06. Central Toxicology 
Lth. (Syngenta). MRID 47034201 

SPONSOR: Syngenta Crop Protection, Inc., 410 Swing Road, Post Office Box 18300, 
Greensboro, NC 27419. 

EXECUTI:VE SUMMARY: In a developmental neurotoxicity study (MRID 46028202), 
Thiamethox3m (98.8% a.i., batch# P 506006) was administered to 30 pre-mated female 
Alpk:AP1SD (\Vistar-derived) rats/dose in the diet at concentrations ofO, 50, 400 or 4000 ppm 
from gestation day (GO) 7 through postnatal day (PND) 22. The average daily intake of 
Thiarnethoxum dming gestation was 0, 4.3, 34.5 and 298.7 mglkg/day, respectively and 0, 8.0, 
64.0 and 59:; _ _:; mglkg/day, respectively, during lactation. Dose levels were chosen based on the 
results from J. preliminary developmental neurotoxicity study in the rat (MRID 4602820 I). 
Additional brain morphometric measurements wen: later conducted on low- and mid-dose 
groups (MRID 47034201 ). 

A Functionai Op~rational Battery (FOB) was performed on 30 dams/dose on gestation days l 0 
and 17 and c;n lactation days 2 and 9. On PND 5. litters were culled to yield four males and four 
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females (as d~ 'sdy as possible). Offspring representing at least 20 litters/dose were allocated for FOB obst!rvations (FOB) and assessments of motor activity, auditory startle response, 
learning and cemory and neuropathology at study tennination (day 63 of age).. The age of 
developmental landmarks, va&rinal opening in females and preputial separation in males, was recorded. On .~'NO 12, the whole brain was collected from at least 10 pups/sex/dietary level for 
weight~ hist<Jrathological and morphomeuic examinations were conducted on control and high 
dose animals. On PND 63, the brains of at least I 0 pups/sex/dietary level were weighed. Also on day 63, another lO rats/sex/group were sacrificed for brain histopathology and morphometries; only the con.tr<•l and high dose groups w~re examined, except for areas of the dorsal cortex, thalamus and ~,i ppocampus, which were evaluated in the low and intermediate groups. 

There were nc· maternal deaths or treatment-related findings during the general observations and the FOB battery tests. The following were observed in females at 4000 ppm: significantly decreased (95··96% of control value) body weight during gestation; decreased (88°/c) of control value) body \Veight gain during gestation; significantly decreased (80-83% of control value) 
food consumption during the latter part of gestation (days 7-15 and 15-22); significantly 
decreased (93-97% of control value) body weight beginning on LD 1 and continuing to LD 22; and signific;mtly decreased (80-91% of control value) food consumption throughout lactation. No treatmer t--:-t.clated findings were observed in females at 50 or 400 ppm. 

The maternaJ toxicity LOAEL was 4000 ppm (298.7 mglkg/day) based on decreases in 
body weighi gain and food consumption. The maternal NOAEL was 400 Jtpm (34.5 mg/kglday). 

Treatment haC: r.o adverse effects on offspiing survival, dinical signs, FOB, motor activity, auditory startk reflex, learning and memory, or neuropathology. 

No treatment-rdated effects were seen on body weight, body weight gain, tood consumption, brain weights dr brain morphology at the low and the mid dose groups. At the high dose ( 4000 ppm), body w•;:ight of male and female pups were decreased on Days 1 (91 -93% of control value) and Day 5 (pre-cull) (95-96% of control value) which remained lower (88-96% of control value) throughout lactation. Body weight gain were decreased (80-87% of control value) during lactaticn. Also at the high dose, the mean age tor preputial separation was significantly delayed in maJ;;! pups. Absolute brain weight was statistically significantly lower in males and females at 40t1c) ppm on days 12 and 63. On day 12. the length and width of the cerebellum was significantly kwer in males at 4000 ppn1. On day 63, significant decreases in Level 3-5 
measuremer t~. were observed in males and in Level 4-5 in females at 4000 ppm. 

The offsprling LOAEL was 4000 ppm (298. 7 mglkglday ) based on decreased body weight and body weight gain in males and females, delayed sexual maturation in males, and 
reduced brain weight and size in males and females. The offspring NOAEL was 400 ppm 
(34.5 mglkg:!day). 

This :5tudy is classified Acceptable/Non Guideline and may be used for regulatory purposes. lt does not, ho\\-~ver, satisfy the guideline 1·equirement for a developmental neurotoxicity study in rat:s iOPPTS 870.6300, §83-6); OECD 426 (draft) pending comprehensive review of the positi n~ control data. 
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COMPLIANCE. Signed and datt..>d Flagging, GLP, Quality Assurance, and Data 
Confidentia!il'>' "tatements were provided. 
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A. MATEHl ALS: 

I. Test milterial: 
Descriptwr' 
Batch#: 
Purity: 
Compou r.d Stability: 
CAS# of r; .. ~l: 
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Technical grade Thiamethoxam 
Beige/yellow solid 
p 506006 
98.8 "/~ a_j_ 

Stahl~: in the diet ior up to 57 days ar room tcmpcrarurc 

153719-13-4 

2. Vehidl" ami/or positive control: none 

3. Test animals (JP): 
Species: 
Strain: 
Age at sru<i} initiation: 
Wt. at st-.,d, i1Bitiation: 
Source: 
flousin:,;: 
Diet: 
Water: 
E111vi.-onrucrHat conditions: 

Acclimation puiod: 

Ra1 

Wi;tar-derived (Alpk:AP rSD) 
Time-mated femo;lcs: I 0-12 wks 
21 ~-313 g 
Rodent Breeding Unit (RBU), Alderly P~trk, Macdestidd. Cheshire 
lndiv>dually in solid plastic cages 
CTI Liet(Special Diets Services, Limited, Witham, Essex, L_:K._,, ad libitum 
Tap nater, ad libitum 
Ternperature: 22±3 'C 
Humidity: 30-70'~~ 
Air changes; At lea~iiSihour 
Photoperiod: I 2 hrs dark/ !2 hrs light 
Six days 

B. PROCEDJ_JRES AND STUDY DESIGN: 

I. In life (latt~~: Start: March 25, 2002; End: February L3, 2003 

2. Study schedule: Time-mated femah! A.lpk:AP1SD rats (30/dose group) were adrnmistered 
the test material in the diet from gestation day 7 through parturition and lactation to day 22 
post parrurn. On day 5 postpartum, littl!rs were standardized to 8 pups, sexes Wt're 
represented as equally as possible. Pups were weaned from the dam on day 29; dams were 
sacrificed Jfter the weaning. Pups remained on study up to PND 63. 

3. Matine pu-ocedure: Time mating of females was carried out at Rodent Breeding Unit. The 
day that 3penn was detected in a vaginal smear was designated gestation day (GD) 1. 
Females w.th sperm positive smears were delivered to the testing laboratory on GD l; 16 
females W<re supplied on each of 7 days and 8 females on the eighth day. 
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l 
4. Animal assi:wment: The study was conducted using a replicate (randomized block) design. 

. 

The makd females were randomly assigned to tr·~atment groups upon anival at the testing labomtGr;.. <t:> shown in Table I. On gestation clays I 0 and 17 and lactation days (LD) 2 and 9, the ti~m:il:~s were examined outside the cage using a functional observat.wn battery (FOB) of tests 

At leas1 I !l pups/sex/group (one male or one female from each litter) were observed on PNDs 5 l .?, 22, 36, 46 and 61. One male or one female from each litter was assessed for motor adi"ity on PNDs l..J, 18, 22 and 60 and for auditory startle on PNDs 23 and 61. One male or i)L~ female from each litter was tested for learning and memory in a water maze either en t ... ly 2:1 or 59 and then again on days 24 or 62. On PND 12, one male or one temale fi·om each litter was sacrificed; the brains were weighed 24 hours after fixation and neuropa:hdogy assessments conducted. 0!1 PND 63, one male or one female from each litter wa~; killed; the brains were weighed, fixed and stored. Another 10 rats/sex/group (at least) wen; anaesthetized by a intraperitoneal irtit::ction of sodium pentobarbital and killed by perfusion tixation with fonnal saline t()r neuropathology. 

... ?,ABLE l.<Study d~Sign 
-

Dose (ppm In diet) Experimental parameter 
0 50 400 4000 

; ·~ ... ,. 
lM:aterna.la~s·;··· ;\' - ':.·. .' ,;~;: ,_., .: ' 

No. of maternal animals assigned ---
FOB(GDs lO and 17, LDs 2 and 9) 30 30 30 30 

•;·· 
: ·,':.• OiJSJ riD2 ' 

... 
.·: :;:)it·'. i';·:: ,: .. ·:::. ::.:' ~ ··.• ' 

No. of offspring assigned" . 
Detailed clini.;al. FOB (PND 5, 12, 22, 36, 46,61 ': .· 10/sex ~I 0/sex ~ 10/sex ? 1 0/sex -
Motor activil)' (?ND 14, 18, 22, 60) < 10/sex :dO/sex :dO/sex ;:: 10/sex --Auditory staJ1le habituation (PND 23, 61) ,: 10/sex "'10/sex ? 10/sex <>: 10/sex 
Leaming and m~.:mmy (PND 21, 24, 59, 62) :· 10/sex :>: 10/sex ;: 10/sex <>: 10/sex ··-·· -Brain weight 

PND i:2 
> 10/sex <' 1 01sex > 10/sex ~ 10/sex PND 6} 
;·lOisex ;: 10/sex ;:: 10/sex ~ 10/sex PND 63 (p<,:>t·perfusion) 
> 10/s~x > 10/sex ?.10/sex >- 10/se'~ 

Neuropatholo~~)-
PND 11 ;, 10/sex •::. 10/sex PND 63" ;:: 10/sex >- 10/sex • At least I 0 male and I 0 female ammals per group (one male and one female from each htter). 

b Sde..:tt"d art':.JS, ,f !lu: dr.rsal cortex, thalnmus and hippo~;ampus were processeJ fi-om animals in the intennediute groups. 

5. Dose selection rationale: Dose levels were chostm based on the results from a preliminary dt~velopmental neurotoxicity study in the rat (MRID 46028201). The study results are discussn; in detail in the appendix ofthis DER. 
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·' .; 
6. Dosa~e administration: Thiame'thoxam was administered to parent female Wistar-derived rats in the diet at levels ofO. 50. 400 or 4000 ppm from GD 7 through to PND 22: the dose rates durin).~ gestation were 0, 4.3, 34.5 and 298.7 mglkgJday, respectively. The test substanc;::! :otake was 0, 8.0, 64.0 and 593.5 mgik,~/day, respectively, during lactation. 

7. Dosa1e ,Preparation fl!!d analvsis: The experimental diets were made in 20 kg batches at monthly inervals from premixes which were prepared by mixing the appropriate amount of the test rnarerial with milled CT I diet. The premixes (one per group) were added to the appropri<tk quantity of the diet and mixed in a blender. The prepared diets were stored in glass j<u-: c.: room temperature. 

Samples nom all dietary levels were analyzed twice during the study for thE: quantity of thiametho:>am. The homogeneity of the test mateJial in the diet was detennined by analyzing smnples fn·m the low and high dose levels. The stability ofthiamethoxam in the diet was detenniced t(;r a period of 28 or 57 days for the 50 ppm and 4000 ppm levds, respectively. 

Results: 
Homogeneity :analysis: Homogeneity was detennined tor six samples from the top, middle and bottom of the .50 and 4000 ppm diets. The mean concentrations were 48.1 ppm tor the 50 ppm diet and 36::P ppm for the 4000 ppm test diet; the percentage deviations from the overall mean were within :;c.;. The analyses suggest thai the thiamethoxam was adequately distributed. 

Stability analysis: At nominal concentrations of 50 c:md 4000 ppm, thiamethoxam was stable in the diet at roorn te~nperature for 28 days ard 57 days. respectively (50 ppm diet: 94.9-100% of initial: 4000 ppm diet: 93.4-104.9% of initial). 

Conc~ntraj:uo;,; analysis: The 50, 400 and 4000 ppm dietary levels averaged 9:1 .6%. 99.6% and 97.6% of the f.•)minal concentration, respeetively. 

The analytical data indicated that the conct:ntration, stability, and homogeneity ofthiamethoxam in the diets wc1e adequate. 

C. OBSERV.\TIONS: 

I. lit-life obs1~rvations: 

a. 1\'Iaternal animals: Detailed clinical observations were recorded when the rats were weight::, I. Cage-side observations were conducted twice daily (morning and evening). 

On(;[;~; 10 and 17 and LDs 2 and 9, all the females were examined outside the home 
cage. ··he following functional observations were recorded. 
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Flinetionar ~b_servJttions-Matemal anlinals 
Signs vi- autonomic function, including: 
I) Ranking of degree of lacrimation and salivation, with range of severity scores from none lO severe 2) Prest·ne<~ or absence of piloerection and exophthalamus. 
3) Ranktng or count of urination and dete\:ation, including polyuria and diarrhea 
4) Pupiil<u;; Junction such as constriction o:>f the pupil in response to light, or a measure of pupil size 5) De~rce ,)fpalpebral closure, e.g., ptOS!:i. --- --DescnpLon. incidence. and severity of any convulsions, tremors, or abnormal movement~. -·--
Descnp<.on and incidence of posture and gait abnonnalities. - -Descnp; on and incidence of any unusual or abnom1al behaviors. excessive or repetitive actions 
(ster~ot'.'Dlt~s). emaciation, dehydration, hypotonia or hypertonia. altered fur appear.mce, red or crusty 
depo~<ts around the eyes, nose, or mouth, and any other ob~crvations that may facilitate interpretation of the data. -:=--

Ind1·. idual maternal body weight vvas recorded inunediately prior to dosing on GD 7, on 
GDs ! :i and 22 and on LOs 1, 5, 8, 12, 15 and 22. Food consumption measurements 
were Lcorded oh GDs I . 7.. 15 and 22 and on LOs I, 5, 8. 15 and 22 and were calculated 
as g.';nt/day. 

1) Litter oos~rvations: Each litter was examim:d as soon as possible (always within 24 
hour:;) 1fter completion of parturition and was checked daily for dead or abnormal pups. 
Animals found dead or sacrificed tor humane reasons were given a postmortem 
ex an d!lation. 

On cLaY 5 postpartum, litters were standardized to a maximum of 8 pups/litter 
( 4/sc '<· iitter, as nearly as possible); pups not selected were killed and discarded. Litters 
of 8 pLas cr less were not standardized~ litt1!rs of 7 or 8 pups with at least 3 pups of each 
sex , ... ,ere used for the F 1 generation. 

2, Developmental landmarks: Begirming on PND 29, female offspring were examined 
dail} for vaginal patency. Begitming on PND 41, male offspring were examined daily 
tor buhnopreputial separation. Th\! age of onset and the offspring's body weight at that 
time were recorded. 

3) ~iled observations: The sex, weight and clinical condition of each off-,piing was 
rcconkd on days 1 and 5 postpartum. Detailed clinical observations were recorded at 
the s<tme time as body weight be!:,rinning on day 5 postpartum. Individual offspring body 
weight data were recorded on PNDs 5, 12, I 8, 22, 29, 36, 43, 50, 57 and prior to 
term: nation on day 63. lndividuali'i:>od consumption was not measured. 
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'.; 
4) Neur·obehavioral evaluations! Observaticns and the schedule for those observations arc st,mmarized as follows from the repo11. 

l) Functional observational battel'y <FOB}: On PNDs 5, 12, 22, 36, 46 and 61. at. least 1 0 maiL and 1 0 female pups per group (one male or one female from each litler) were cxarr. mcd outside the home cage in an FOB assessment by observers blind to the treatment groups. The methods were similar to the procedures used for the dams. 

.''· ,· :. FUNC'f'ioNAL OBSER.VATIONS~?(Jffsorin2 -Signs r·fauronomic function, including: 
1) Ranking of degree of lacrimation and salivation. with range of severity scores from none to severe; 2) Pre;cnce or absence of piloerection and exophthalamus; 
3) Ranking or count of urination and defecation. including polyuria and diarrhea; 4) Pupillary function such as constriction cf the pupil in response to light. or a measure of puoil size; 5) Degre.: of palpebral closure. e.g., ptosis. 
Descriptwn, incidence, and severity of any convulsions. tremors, or abnonnal movements. 
Description and incidence of posture and gait abnonnalities. 
Descript~un and incidence of any wtusual or abnormal behaviors. excessive or repetitiv·e actions (stereut)'7)ies), emaciation, dehydmtion, hypotonia or hypertonia, altered fur appearance. red ·Jr crusty deposih 1round the eyes, nose, or mouth, and any other observations that may facilitat~ interpretation of the dah ... 

ii) Motor activity testin~: Motor activity was evaluated in one male or one female from each litter on PNDs 14, 18,22 and ·60. Only limited infonnation on the methodology used r{Jr assessing motor activity was describe.d in the study report. ''Tht:: test was 
conduct~d in a separate room to minimize disturbance and used automated a(:tivity recording apparatus which recorded small and. large movements as an activity count. Each assessment was divided into 10 scans of five minute duration during which food. wate:· and items of environmental enrichmem were not provided. Treatment groups were counter balanced across cage/device numbers (up to 32 animals per trial/run), and when the tP a!~; were repeated. each animal was returned to the same activity monitor." 

ill) Auditory startle habituation: Auditory stmtle ret1ex habituation testing wa:; pertl:: rn::ed on one male or one female from each litter on PNDs 23 and 61, using an autom::ted jystem. 

Only lim! red information is provid(:d in the study report on methodology and equipment used t'cr rhe measurements. "The mean response amplitude and time to maximum ampl!tudt on each block of l 0 ttials (5 blocks of 10 trials per session on each day of testir.g · was calculated." 

iv) Learnini! and memory testine: Learning and memory testing was pertormed on one male and one female from each litter. A ''Y" shaped water maze with one escape ladder was ust;d for the test. The time required for a pup to find the escape ladder was recorded tor (:;tl::'t trial. The pups were giv~::n 6 trials on either PND 21 or 59. A straight ''maze" 
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(ch[d111t.::l) was used to evaluate'swimniing :~peed. Each animai completed one trial in this chmilld immediately after the si:< trials in th~: ")"' shaped water maze. Thre(! days later (da:. :eo :'4 or 62) the animals were re-tested using the same procedures. The criterion fi)r a su(cc: .:>ful trial was a time less than the cut-off values of3, 4, 5, 6, 7, 8, 9, and 10 seo;·n1:s and l, 1.5, and 2 times the straight. channel time. For each individual animal, tht' pcn.:entage oftrials meeting a spccifj,~ (:riterion was used to calculate the group mt~an fix 1~1Hi ..::riterion. 

2.. l~ostm(!rti:~m observations: 

at. Mat~nal animals: Maternal animals were sacrificed by carbon dioxide inhalation on Pi'."[• .29. Adult females were not routinely subjected to a gross necropsy. f(:males with htte,-.~ net selected on clay 5 postpartum and females with total litter loss were sacrificed and di-.carded without examination. One female which failed to litter was sacrificed. A gross t·.ecropsy was performed, including an examination of the uterus to confirm prc1~rwncy status, but no tissues were processed tor histopathology. 

b. Off~p:rin&: Selected F1 animals which were found dead or killed were examined maco :copically and abnormalities stored in fixatives. Pups not selected on day 5 post par.~~"'' were killed and discarded \vithout examination. Pups which died or were killed plim t , day 5 postpartum were &J]ven a macroscopic visceral examination and discarded. 

The ·.ni'spring selected tor brain weight or neuropathological evaluation wen; sacrificed on P \J l) 12 or 63. These animals were sub_ieeted to postmortem examinations as described below. 

At 12~~ !) 12, one male or cne female from each litter (at least 10 of each sex per group) was sucrificed by exposure to carbon dioxide. The brains were immediately exposed, imm~r:-;cd in 10% neutral buffered formol saline and were weighed after approximately 24 hot;rs of fixation. The brains trom the control and 4000 ppm group were (~mbedded in paraffi11 wax, sectioned into 7levels and stained with hematoxylin and eosin. Detailed diagrams of the morphometric measurement are included in Appendix F (pages 155-161) oftb•:: ~tudy report but no text is provided to explain the procedures used. 

Qy_J>!'£0 63, one male or one female from ea•:::h litter (at least 1 0 of each sex per group) was -;a.._:rificed by exposure to carbnn dioxide. After weighing, the brain was tixed and ston::•l Another 10 rats/sex/dose \Vere anaesthetized by intraperitoneal injection of pentobarbital and perfused with formol saline. The volume of fixative was approlxemately equivalent to estimated body weight of the pup. The brain was removed and ._,,., igh~:d. The following tissues were preserved in an appropriate fixative;~: 

brair 
eye wL.:1 optic nerve and retina"' 
spinal .ord (including cervical and lumbar swellings) 



·' ; 
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spin~Ll nerve roots (dorsal and Ventral root fibers) at cervical swellings spinai nerte roots (dorsal and ventral root t1bers) at lumbar swellings don:.1l mot ganglia at cervical swelling 
dor~1l root ganglia at lumbar swelling 
prm.imal sciatic nerve* 
pro\ irnal tibial nerve* 
dist:ll tibial nerve (calf muscle branches)* 
gastrc·,:nemius muscle* 
*(riFh: and left preserved: left processed tor examination) 

Tht': br;:tin was sectioned into 7 levels. Transverse sections of the following tissues were emb,x:ded in paraffin wax: gastrocnemius muscle, eye (with retina and optic nerve), spiml ,~<)rei (at cervical and lumbar swellings} to include dorsal root ganglia and spinal nen = :onts (dorsal and ventral root fibers). Longitudinal sections of the spinal cord at cer,,c.J ~md lumbar swellings wen~ embedded in paraffin wax. Initially. tissues fi·om cont"cl and high dose animals were sectioned and stained with hematoxylin and eosin. Sub!,et;ucntly, areas of the dorsal cortex, th;:damus and hippocampus were processed fron. animals in the low and intem1ediate dose groups. 

For :>tll g~oups, transverse und longitudinal sections of the tollowing tissues were eml:h:ddl.Cd in resin: proximal sciatic nerve, proximal tibial nerve and distal tibial nerve (ca11 mmde branches). Tissue sections from the control and high dose animals were cut and . t'ined with toluidine blue. 

Each c :·the; seven brain levels was embedded rostral side down in paraffin wax. The cerebellum was cut sagitally in the mid-line and the two pieces embedded, medial side dow;!, ,n paratlin wax. Morphometric measurements on levels 2-5 of the brain and the sectiun of the cerebellwn were done using a KS400 image analyzer. Detailed. diagrams ofth~ hr:.:.in measurements are included in Appendix F (pages 155-161) of the study repwt 'JUt no text is provided to explain the procedures used. 

D. DATA ANALYSIS: 

1. StatisticaM analyses: The following data were analyzed using an analysis of variance (AN 0 V, \): maternal day 1 postpartum body weight, maternal food consumption during gestation (!rom day 7) and postpartum,litter size: initial (day 1), mean pup body weight and total littt:r weight, day 5 litter-based mean body weight, motor activity measurements, max amplitu(.e and time to maximum amplitude in startle response tests, time to preputial separatic•n x vaginal opening, swimming times in the straight channel and brain weight. The mean pt:•·c~·ntage of successful trials at each cut-off value in theY -maze was considered by an A ~JO V. 1 following the double arcsine transformation of Freeman and Tukey, separately for malt: , i•.m: females. 
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The follo>vmg data were anaiyzed using an analy~;is of covariance (ANCOVA): maternal gestation ard lactation body weights using GD 7 body weight and LD 1 body weight, respectiv ;;L. as co variants; pup body weight aft,!r day l using initial body weight us covariani, and offspring brain weight with final body weight as covariant. 

The propnmon of whole litter losses and the proportion of males and females with developmental landmarks (preputial separation and vaginal opening) on each day were analyzed u.,;ing the Fisher's exact test. 

For live t·G'l1 pups, pre- and post-cull pup survival and pup sex, the following analyses were used: 1) percentages were considered by ANOVA following the double arcsine transtom:arion of Freeman and Tukey; 2) the proportion of pups born alive, the proportion of pups sur·'i\'i::lg, the proportion oflitters with all pups born alive, the proportion of litters \Vith all put::-; surviving and the proportion ofmak pups were considered by Fisher's Exact Test. 

Brain muq:: Klogy data were analyzed by ANOVA and ANCOVA using final body w·eight as a cov:~Ei:lk. 

2. Indices~ 

a. Reproductive indices: Standard reproductive indices wen~ not calculated since the terna:G~ were mated prior to delivery to the testing laboratory. 

b. Offsprin1: viability indicts: Tht: following viability (survival) indices were n~ported: proportioil (%)of pups born alive; proportion oflitters with aJJ pups born alive; Jitter size da:. I; litter size day 5; propcrtion of whnle litter losses; proportion(%) nf pups survi .,j ·'*to day 5: proportion of litters with all pups surviving to day 5; sex ratio on 
day~.; I ~nd 5 . 

3. Positive and historical control data: HistoricaJ,;ontrol data were provided for brain morphometric data on day 63 for the following: 

Lt~vel 3 - [l.::Jrsal Cortex 1 - Thickness 
Lc;:vel 4 - ·1 hal am us - Width 
Level 4- Thalamus/Cortex- Overall Width 
Level 5 - l-,ippocampus - Wjdth OveraJJ 
Level 5 - 1 halamus Width 
No posiJt:v,: ~.:ontrol data were providc;d. 
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i . .!»ortali(ll_and clinical and functional observations: One female at 4000 ppm failed to litter anJ -.vas sacrificed; she was found to be non-pregnant. One female each at 50 ppm, 400 ppm ami ·+OOG ppm had a.totallitter loss and was sacrificed. The tollowing number of females v, •.3re sacrificed due to insufficient pups {less than 3/sex in litter of at least 7 pups) in the cont-ci.. 50 ppm, 400 ppm and 4000 ppm groups: 8. 6, 2 and 2, respectively. 

l'·io treal<nt!nt-related clinical or functional findings in females were observed during the general .)bservations and the functional observation battery on GDs 10 and 17 and LDs 2 and 9. 

2. Body weight and food consumption: Selccte.d group mean body weight and food consum;}t;:)n values for pregnant or nursing dams are summarized in Table 2. The following were ob:;erved in females at 4000 ppm: significantly decreased (95-96% of control value) body Wt::~g!1t during gestation; decreased (88% of control value) body weight gain during gestatio: i: ;;ignificantly decreased (80-83% of control value) food consumption during the latter pa:1 of gestation (days 7-15 and 15-22): significantly decreased (93-97% of control value) b•hlY vveight beginning on LD l and continuing toLD 22; significantly decreased (80-9l.% of .:cntrol value) food consumption throughout lactation. No treatment-related findings were oh·>cn:r;:d in females at 50 or400 ppm. 

TABLE·~,$ieiected meali{.tS~!ma~aal bOdy weJilbt ~'~d c:oJiiUI!ij#on• ··. 

Dose(ppm) Obsenationslstudy interval 
0 50 400 4000 '·~l 

'~tioJa (n'"' 29-30) 
~. ; ·, •.';·· .. i '·.·. ,: 
.. 

Body wt. Gc:,MIOII day I (g) 262.0±17.6 259.1±19.4 261.9±17.4 257.9±20.8 ...-----
Body wt. G.:,tm;on day 7 (g) 294.51.18.0 292.6±17.0 296.4±18.1 290.6±22.1 -·----
Body wt. G.: .uwon day 15 (g)b 335.3±20.1 335.1±19.3 334.4:::::19.0 3~~0. 7**:::21. 9 j 96) 
Body wt. G.:,muon day 22 (g)b 417.0:"::!5.0 415.6±27.6 417.8::::23.5 394.9**-::27.0 (95) -
Wt. gain geswion days 1·22 (g)c 155.0 156.5 155.9 137.0 (8S) -· 
Food consumpt1un gestation days l-7 (glday) 23.1±3.2 22.5±2. 7 22.8=2.3 22.1±3.2. 
Food consumpti(lO gestation days 7-15 (g/day) 28.3±3 .·f 26.6*±2.4 27.3:::2.2 22.7"''"±2.8 (80) 
food consumption gestation days 15-22 (g/day) 32.0±3.8 31.9±3.6 32.6=4.1 26.6*"±3.6 (83) 

.. :· · .. Lactation frlz..aoy 
Body wt. Jacl.1tion day l(g) 3 14.6.±.27.8 313.1±25.0 313.2±25.1 291 7*"=24.3 (93) ----- -Body wt. lact.•tinn liay 5 (g)" ~·33.9±25.5 328.5±22.7 332.2±21.9 323 7**=22.7 (97) .. -.-
Body wt. lacUtidn day 8 (g)b 345.9±25.7 337.6±21.5 339.3±22.9 331 3**±25.4 (96) f---
Body wt. lact:ltiun day 15 (g)b :'69.1±25.3 362.5:::22.8 362.0±22.9 344.9*"'±24.2(93) . 
Body wt. I<OH:tmion day 22 (g)b ::73.7..t27.6 361!.0:=19.5 368.3±18.3 360.7"'*.±2!.3 (97) . 
Body \Vt. 1a<.:t.Jti<>n c.ia~' 29 (g)b ~53.1 ±2H.3 .150.2:~21.2 353.2±21.8 352.4:::25.7 
Food ,:on;ummt<· n lactation days 1-5 (g/day) 37.3±6 9 35.2:=6.4 37. 1±3.9 ]0.5**±5.5 (82) i.--.-----·-·· - . 
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L TABLE 2. Selected mean" (:l:SD) ~tellllll body weight an«J food COiJ~~~dol11 

Ob~en•ationslstudy interval 
0 

F uod .:onsumpllon lactation days 5-8 l_g/day) -t9.S±8.7 
Food consumpt:.Jn lactation days 8-15 (gfday) (j l. 7:::6.3 r-----
Food cunsumptJ,)n lactation days 15-22 {g/day) 7/.4:::5.3 

'Data obtamcd !ro:n I abies 5-8, pages 51 --54, \1R fD 46028202 
b :Vlean adjustcti ri .,. initial value/covariate. 
'Cah:ulmed b~ :ht rcvkwer; no standard deviation cakJiatetL 
" Excludes whot-: litt..:r losses 
*''Statistically .:g.,iti;;antly diflerent lrom control, p:. \Ull. 
f\;umber in par·~;ltl· :scs is% of control value. t:alculaied hy reviewer. 

Dose (ppm) 

50 400 

-t6.7±7.7 45.7±7.2 

62.5±7.8 64.1±6.1 

78.2±6.6 78.1±6.3 

4000 

39. 9**= 7.5 (80) 

52.5**± 7.0 (85) 

70.5**±6.2 (91J 

3, Test substance intake: Based on mat1;:rnal food consumption and body weight and nominal dietary co;,-,centrations, the doses expn'!Ssed as mean daily mg test substance/kg body weight during ;: lt gestation and lactation periods an~ presented in Table 3. 
r==== -=~ 

f==:--:. -
TABLE 3. Mean maternal test substance intake (mglkg body weight/day) 

!===::=:=..__ Period 50oom 400oom 4000ppm 
Ge~tation 4.3 34.5 29~.7 1---------.. -·. -
Lactation 80 64.0 593.5 -Data obtatned 'rorn .e~.t p. 2:>, MRID 46028202. 

4. Rcoroductive performance: The study report states that all females littered on day 22 of gestation; therefore, there were no treatment-related etTects on gestation length. Litter size and offspring ~;urviva] are given belcw. No other data were provided. 

1. Viabilitv and clinical sizros: Litter size and viability (survival) results from pups during lactatior are summarized in Table 4. There were no treatment-related effects on pup smvival (y,·Jirter size on days I and 5 (pre-cull). One female each in the treated groups had a whole lit>r.'· loss on day4 or 5 postpartum. Three animals were sacrificed due to clinical stgns but L(me were considered treatm~nt-related. A female in the 4000 ppm group was ki !led on clay 18 due to dry eye; a female in the 400 ppm group had a broken leg on day 36; and a m d' · in the 4000 ppm group had u hole in the palate on day 61. 
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'FABLE 4. • Litter s&;e: a~d viability a -
Observatioll 

1----· 

0 50 
Number of L i mT, 30 30 
Total number bt)rn 361 371 ·-- -Number hom l;vc 358 .363 
Ntnnber bom J,:ad 3 8 -Whole litter :o~<se-; 0/30 (O%o 1/30 (3.3%) 
Pup Sun· iva. (day.; l-5)b.c 344/3:i8 336/347 

(95.8~o) (96.8%) r-·---·-··-Sex Ratio Day i'%o") 44.8±15.8 50.4±h}.7 
Mean litter s:zt 

-~-... - -Day l 1 L9:t:3.2 12.0:c3.4 ·-·-Dav5 < 11.5±3.4 11.6±3.4 . . . 3 Data obtamed fi\>tll fable 9, pages 55-56, MRID 46028202 . "Before standa,·d·.:ulion (culling). 
•: Excludes wfl, ,[< lir.tcr losses 

Dose (ppm) 

400 

30 

390 

386 

4 
1/30 (3.3%} 

362/372 
(97.5%) 

56.6*±13.1 

12.8±2.5 
12.5±2.4 

; . 

4000 

29 -
382 

380 
., 

-
li29 \3.4%) -

3541367 (96.8%) 

50.0±16.1 

13.l:c2.0 
12.6+!.7 

2. Body weight; The following were observed in male and female pups born to dams at 4000 ppm: sigai~'i~.:antly decreased body weight on days 1 (91-93% of control value) and 5 (pre­cull) {95 .9()"'o of control value) which remained lower (88-96% of control value) throughout lactation. decreased (80-87% of controi value) body weight gain during ladation; and signit1can1ly decreased (92-96% of control value} body weight post-weaning. Selected mean pre-weaning pup body weight data are presented in Table 5, and selected mean post·· 1,.\ eanin~~ ~;~t~;pting body weight dat::. an:: pr;;!sented in Table 6. 
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Postnatal 
Day ~-------,--------r-0 so 400 

.. MiltJes: . 
6.l:c0 '7 5.9±0.6 6.0±0.5 

9.8=:1.2 9.7±0.9 

1--------sd , . , ! J 9.8±1.1 9.9±0.9 

.24.1±1.6 24.0=:1.~ 

54.2±3.7 54.1 ±2.~· 

llose (ppm) 

4000 . 0 

:: 

5.8:::0.7 

9. \:rIA 

9.6±1 . .2 

23.hl.9 

52.6±3.0 

50 400 

5.6:1:0.6 5.6±0.6 

9.3:H.2 0.1±1.0 

9.3±1.1 9.3=:0.~ 

23.2± 1.7 23.hl.~l 

52.3:.::4.2 51.3±2:9 

4000 

47.4**:t2.6 
(90) Weight 

gain Da::s 
1-5' 

-+---·--:, .1· ~.0 3.7 3.7 3 -· .I ----- ---r---------~·-----------------~~------r------+-Weight 
gain Days /..l.5 14.4 12.5 (8(>.1 14.-+ 14.1 14.1) 5-]2< 
r----- - ..... ,. ·---+-----t--·-----.. +----- --;t-------11----+---Weight 
gain Days d :~ 30.1 30.2 26.2 (R.:\'1 29.4 29.2 12-22' 

• Data obtainecltrom rabies 10, 14 and unnumbered table. pages 28. 57 and 64-67 MRID 46028202. b Before standarAt<ltit>n (culling). 
c Mean adjust<:d liJ·· iuithl value/covariate. 
d Ati:er standardizar ion ( c;ulling). 
' Calculated by the ;·cviewer. 
'"Statisric:ally :;tgmticantly different from control, ps •:).(;~ 
"'*Statistically s;gnttl.:antly ditfcrenr from control, p~ (I 0 I. 
Numb,:r in p<u"<:r:Lhc·:;:c,: i;% of control value, ca1culat•!d byrevie"·er. 

Tf\BLE6. Mean (.:l:SD)'~~:t¥~lng Pflp body :welftt$'("1) • 
Postnatal Dose (ppm) Day --·---

li 50 400 4000 0 50 

21l.2 

·,. 
.. .... 

400 
.· ::·:. Malts .. ,.> ;".' F•les :,:<'-~ .. :· .. 

29b Q:: 4 ·S -1 94.0±5.6 94.3:1:5.0 87.5**±4.5 
(92) 

··~-·---
361

' 1:::: I .. ; 6 152.1±8.: 152.4±6.9 I ~ 1.0**:!. 7 .I 
(92} -·---50" "2 :: ' 268.3:>. 270.8:!: 254.1 **co ... 

r: ) 15.3 12.1 12.0 (93) -
57' .Fi ' 323 8J.: 326.7= 308.3**"= -· 

j':7 :· 16.0 13.8 14.4 (94) --63" 3h.S ··~· 360.2± 363.5= 343.2**= 
19 ;· 19.5 16.3 16.3 (941 

• Data obtamed 1rom fable 14, pages 64-67, MRID 4ti028202. 
• Mean adjusted fw in;tial value/covariate. 
'' Statisti..:ally 'l;mi li.:antly different from control, p:: 'lCS ** Statisticall; stgr,: ticantly different from control, p-:. 0.0 l. 
Number in pan:llth .. :.c:. i; "\,of control value . .:alculat•~d h;' rcvio:wet·, 

8S.4±4.8 87.6±5.2 86.5+4.9 

--13 2..71.6.3 132.7±7.9 l31.2+6.S 

-195JH: 191.8± J 90S:: 
9.8 9.7 ~.3 

~ 

217.0-r 21!.9± 210.8:~ 
13.5 11.5 12.3 

225.9± 220.1± 219.2:!, 
15.6 12.8 12.8 

3.1 (84) 

!2.2 (1!5) 

25.7 ,87) 

> ·.' :> 

4000 

~2.0**±3.6 
(93) 

125.4**±6.1 
(94) 

184.7**± 
I 1.0 (95) 

204.7*"'± 
13.8 (94) 

216.1•:: 
!5.9(96) 
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3. DeveloP-mental iandmarks: 

~- Sex.il.lal maturation: Preputial separation in males at 4000 ppm was delayed hy an aveng;:; <>f 1 .5 days in comparison to control males. Body weight was also decreased in the -<000 ppm males on the day of preputial separation. There was no treatment-related em~n :;n the day of Va!,>inal opening in females. The data are presented in Table 7. 

,··· Table7 •. ~eao (;%$D) Age ofsexuaJ M~atioli.(diiri)~-J: .. , ·· -· 
Parameter Dose(ppm) -

0 50 '::;..:::-:·~:-''" 400 4000 
N (M/F) 22/22 23i23 27/27 26126 .... -. .. . 
Preputial s~panth1rt {males) 44.9±0.9 45.6*=0.8 45.1±0.9 46.4**xl.3 r--------
Body weigh·::: landmark (g) :~30.2-1 0.1 233.0±12.2 230.5±12.7 220.7**=9.7 (96) in males 

'. 

........... 
- --Vaginal openirw: (females) 36.6.:r2.4 

!l Data nbtamcd h·· .ro1 fable 15, pages 68-69, M RrD 46028202. 
"'" Stmist1cally ,,, ~ni1kanr from control value. p<O.O I. 

37.7±2.6 

:'Iumbc:r in iJar;·::< :c,•:s is% of control valu.:. calculateci by revicw;:r. 

37.0±2.1 37.4:d.6 

b. De,~dopmentallandmarks: Other developmental endpoints. such as tooth eruption, pinn.1 ...enfolding, etc., were not monitored. 

4. Behaviora~ assessments: 

a. F anctwnal observational batten: There were no treatment-related effects on offspring on a1: t'~st day (PNDs 5, 12, 22, 36. 46 and 61 ). 

b, Motor/locomotor activitv: No treatment-related overaii or interval motor activity effects were noted. Habituation was appan:nt in all groups by Pl\10 22. Total activity dat<: :u e rm;:sented in Table 8. 



Test Day 

PND 14 ---
PND 18 

-·-
PND 22 -
PND60 

PND 14 --- ..• 
PND 1:) 
~-----· --PND 22 ---. 

PND 60 
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TABU:. $. Mean (:!:S.D.) m6tor a~ty data (total activity cou.nts. for 5essioo) • 
Dose(ppm) 

0 50 I 400 4000 
·Males (IFll-13) 

!82.7±1 10.7 69.0*±60.3 \08.6±126.7 !07.1±1 !3.7 
189.4±148.3 122.6±120.1 224.0±174.2 186.3± !59.3 
415.2±126.3 345.0±15to 8 467.6::d67.h 452.0:!: 154.5 
490.6±127.8 512.4=154.0 498.7±138.6 60 1.3± 166.4 .. Females (o;tf.14) 

80.9±92.2 154.6±124.1) . 113.7±89.6 I ~3.-h::! 75.8 
219.4±15'7.3 20 !.3±125.6 167.5±146.3 261.6±200.2 
423.4±124.6 -+33.9±136.9 376.6±144.t! 4.15.6.=:171.5 
546.7::::146.3 572.9±142.9 606.7±81.5 6!1.9!:94.0 a Data obtamcd fr,, n Table 16, pages 70-77, MRID 46028202. 

• Statistocally ''i:!n,'ic;Jntly ditferent from wntrol, p:. 0 ·):' 

c. Audtt·DrY startle reflex ; There were no treatment-related effects in males or females on s:11Fk amplitude or time to rna;;~;mum amplitude on any test day. Habituation was appL:trtnt on both testing days in both sexes with successive rt.'Petitions. Peak amplitude dat;i ;1;,; wmmarized in Table 9 and time to nJaximum amplitude data are summarized in Tab!: j(; 
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•' ... 
TABLE 9. Auditory startk·a~r-.litude (v) • (mean :l:SD} • 

rna! Dose_ff!IJml -,---blod• 
0 50 - .. ·, ' 

; •, M.aieHU.:U-13) 
PND 2.~ I 604.0±354.7 382.9*±198.2 '-·~:-··· 

362.9±195.4 274.2±106 9 --: .. -··-
291.4±78.7 265.6±114 5 -=.--~·--·-
239.5±41.7 268.7±82 .. 3 

•. 
--~·-··-· -. 230.7±48.5 236.0±79.6 

PNDol I 1246.8±531.9 1165.7±331. J -::·-.. 
715.8±278.7 846.2±250.6 .. ..... _ 

664.6±287.4 746.2±190.1 1--·- -... 596.5± 181.3 73 I .5:!:200.4 1-:·-.. --
709.8±211.6 700.3±130.1 
'·.c:_· .. 

·, 'lw' ;,.11.14\ 
PND 23 I 600.8:::387.1 450.2± 17R.3 r--:----· 

345.2±130.8 344.3.±137.6 1-·>-·· 
263.9±103.3 364. Lt 11>72 1--·-··--· 
276.6±78.6 293.l:t 126.7 ·i 

1-·----.-·-
271.6±98.2 267.7±92.7 ~ 

PND61 l I 021.6±25 1.1 1104.4±361.2 r-·-~ .-..... -
896.8±282.5 932.7±262.7 r--~·-·-·-
803.2±294.7 700.5±288.j ,__~-----· 

~ 685.0±230.3 748.3±297.9 ~~ 
789.0±22ltS 11 7.D:!: '7.52...., 

•nata obtamed rcom 1'ahle 17, pages 78-81. MRfD 46028202 
*Statistically ·,i .:ni 1i·.:antly different from control value, p<O.IIS 
** Stati.sticall; ·;gniii-;antly different from concrol value. p<O 01 

400 

405.3*±148.9 

290.5± 74.6 

285.9±80.7 

269.1±107.3 

253.1±72.2 
I 302.4±517.0 

I 048. I *:t.449 0 

970.5*±446.8 
931.8**±348.2 
884.7±383.2 

533.9=220.3 

352.1±82.5 
335.-H! 14.3 

316.6± 149.9 

291.9±128.0 

114llS±60!U 
844.8±210.7 

778.3::237.5 
766.5:::230.6 

802.5±263. 7 

.. 

----------
4000 

... 
--.!:9.6:::144.4 --338.ib:l52.5 

268.2±75.8 --241.6:io87.0 

234.9±59.5 
1295. 9:±J5u.:z 
930.9::;:!18.6 

858.5±241.8 
761.5± 196.0 

792. 9±257.4 

377.1 *± 144.9 
272.4±67.7 

251.6±56.9 

220.! ±67.5 

214.1±56.9 

862.5±246.2 
810.0±293.4 

668...t:::220.0 

626.li=203.7 

627.3o- 188.4 
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TABLE 10. Audltorv startle: ti~ to peak amPlitUde (mean nisec :i:S-.0.} ~. = 
Tdai __ Dose (ppm) ....... -·-Bloc/. 

0 50 400 4000 
M;alet (n=ll-13) 

' PND :!J J 29.2±7.9 27.5±4.1 26.0±4.3 27.9±7.2 ~-.. ---
22.2±4.7 

., 
22.9±3.3 20.6±2.0 12.'1±S.I ~---- -- --1--- - -21.2±3.9 23.4±6.3 20.4±32 l'Ui± 1.6 ~---·--·· --~ 20.3±1.9 21.7 . .':2..3 20.8=2.3 19.9±1.6 -·-·-· 

" 19.5:>:1.3 20.4±2.3 19.4::ol.3 19.3±1.7 PND61 ! 29.0±4.2 25.0±2.5 25.5±7 9 26.-1±4.1 
_____ ,,_ 

-1 25.2±4.5 22.7:!:2.5 24.9±7 7 :22.5±3.5 ----·-· 
25.0±4.0 22.2"=:26 22.6:!:3.4 21.8"'±2. 1 1---·---

·t 25.0±2.4 23.0±2.4 23.2:::3.3 2:1.7±3.9 1---.. - .. -5 23.5:::2.2 23.3±2.9 24.2±3.0 23.6=:3.5 
FemaJeirli'*U ·14) :'·' ""' PND :~3 I 30.1±9.6 27.8±7.5 28.1±6.3 28.8±6.2 

r-:,.. _ ...... 
-' 23.4±9.8 25.2~:8.2 22.2±4.0 .!0.4±2.3 ~-·---·-· 

21.2±2.4 25.0±12 9 21.1±4.4 (9.7±1.6 r--.:.-.. - ·-
"' 20.8±2.5 22.4:.::6.8 21.2±4.0 2!.1::t3.2 ~--·- -' 20.6±2.7 22.5:::9.9 22.2±4.2 I'Ul±JA PND 61 ' 24.0±5.5 23.2 .. 3 2 25 2±5.2 :?6.4:%:4.1 

._ ............... ., 
23.7±4.2 24.1=3.5 23.1±4.5 22.9±3.2 

,._..:; ... _~·-
' 22.5±2.7 22.7::::.2.6 23.4±4.4 D.7±5.7 f--.-----· -.j 23.7±2. 7 23.6:r2.9 22.9±3.7 ::?:J.I±.U f---·---

21.7±2.9 ')'1 ,,...., R ')'J 'i±l Q '24.2*±3.3 
' -.. • Data obtatned trom [able 18. pages 82-85 .. MRID 4602S202. "'Stati.stiwlly ,,~_;Ji · .::mr y different from control value. p<.0.05 

d. L.earnin2 and memory testine: 

Wate1._,ylaz~ There were no treatm<.mt-related differences for males or females at any dose ic•·el compared to contmls with regard to learning and memory. Data are sumnwrized in Table ll. 

:'.. 
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·TABLE 11. Sel«ted water JlJa~ berfonitQ!:e narameten" -
Test Da}/Param{·!~r 

0 
. 

Males (n-19-27) 
Day 2l Str:Jight channel (sec) (mean± SOl 5.8±2.5 --(l.camillg) <rr,!ight channel-~2.0x (~<>) 54.4±2U 

1-···;.ricl J dur.ttion (sec) (mean± SO) 18.2::::8.8 1--
7.~4.6 \'r·;, l b Juration (sec) (mean± SD) 

~;u..:~cssful trials- ,; 10 sees(%) 4lU±20.7 --- f--
Day 2-1 -;mli~ht channel (sec) (mean± SO) 4.7±2.2 
(mem.Jrv'! f--·-

-;n·aight channel -,;2.0x (%) 82.5:::~1.1 ,_,__ . -'ri<·.! 1 duration (sec) (mean -1: SO) 10.2:::6.0 
rr.~.J 6 duration (sec) (mean± SD) 7.0±4.6 1-·-
:)u(::csslul trials- ,; 10 sec;;(%) 87.7±10.9 -- f-- -Day5•1 ~;tr:Jig;ht dumnel (sec) (mean± $0) 4.6±1.6 

(learn in~) ----:;rrni6ht channel--s 2.0x (%) 77.0:::17.1 ~· . 

c"ri~J I duration (sec) (mean± SD) 13.6±4.1 f-.-· 
Tri;;l o duration (sec) (mean + SD) 5..:1::::2.X 

~·-

::;..~~..:c~slit1 trials-:; 10 sec~ (0 o) 81. 7..t:9.0 
Day (1~ Str3i;.>:ht channel (sec) (mean± SDl 4 4±2.4 
(m<:morvj 1--- -

•;uaight channel-,;;2.0x (%) 67.5±27.1 1-·-
; ri<J l duration (sec) (mean± SD) 5.2±2.4 ... 
T'ri;,i 6 duration (sec) (mean ± SD) ro.3:r.9.1 
Su.:cc:ssful trials· -> I 0 sees(%) 75.4±22. 7 

. ·: - ,.; . :-:. : Females(~'=21~27) ' 
Day21 Stmight channel (sec) (mean ± SD) 4.7±1.9 
(leaming) 

,_,__ 
Srrdght channel -s.2.0x (%) 50.8±~ 1.5 
i'ri,d 1 duration (sec) (mean ± SD) 14.3±4.8 f--
f'ri.,l 1' duration (sec) (mean± SD) 8.5±4.7 
'\ u.:co:ssful trials - ;; I 0 sees (%) 56.8±19.7 -

3.8~1.1 Day24 ')tr;,ight channel (sec) (mean± SO) 
(memory) 1--

Strai~ht channel -s2.0x (%) 65.9=26.5 1----""--
Cri«l I duration (sec) (mean :r: SO) 9.0±5.0 --
Tria! 6 duration (sec) (mean± SD) 7.6±4.9 1--
Su..:cc:;sl'ul trials - ·: I 0 sees(%) 75.8±::4.0 -Day 5<) Strarght channel (sec) (mean± SD) 5.2±3.2 

(lcamir1g) 
. 

Straight channel -:>2.0x (%) ~O.J.i:l2.2 
Tr.al i duration (sec) (mean± SD) 13.4±3.9 

1--·rri~d 6 riuration (sec) (mean± SD) 4.9±3.5 -Su.;cess;:'ul trials- :,; 10 sees(%) 80.3±8.4 1--· 
Day62 Snaight channel (sec) (mean± SD) 3.6:::.0.9 -(memory) ·-S~:,ight channel -.s2.0x (".{,) ()4.4±22.0 

rria! l duration (sec) (mean± SD) 4.0±1.6 -fria! 6 duration (sec) (mean± SO) 9.5±6.1 
- su~cessful tri!'l1~- < 10 """'"' {0/t.) 7lt0±~'1 4 

·'Data obtamed I rum fables 19-20, pages 86-109, MRID 46028202 
*Statistically '•L<2.nili~.:antly different from control value. iJ<fl.OS 
'""Statistically ,,gp ,ti<:aJltly different from c()ntrol. vulue ::-<lUll 

Dose loom) 

so 400 . ; 
5.7±3.0 5.():1:2.1 

47.7~:33.5 51.9±30.! 
16.4±:6.5 15.6o::8.6 
9.5~4.9 7.7±5.6 

47.0±27.5 61.7±23 5 
3.8±1.6 3.7±1.1 -75.0±22.9 77.2±22.7 
9.5±4.2 9.9±5.7 

4.3*:!:2.0 5.8±3.6 
87.9:::13.8 85.8±13 6 

4.6±1..+ 4.5±1.9 

81.8±:11.4 71.8± 17 5 
16.2±7.4 14.2±5.6 
4.X±L9 5.3±3.1 

83 .. 3±11.5 80.1±1 Lt> 
4.2:i:Z.O 4.1±2.4 

75.0±27.6 73.3±24.1 
6.!±5.2 5.7::!::3.0 

8.2±8.3 6.7±4.9 

86.4±22.2 90.7*±18.1 
. :: 

5.0:L2.2 4.0±0.9 
58.7±26.2 48.1±23.3 
17.0±8.3 14.5±5.5 
9.7±:7.8 6.2±3.4 

60.3±23.3 64.2±19.4 
3.9±1.8 4.3±2.9 

74.6±18.0 74.7±18.1 

9.3±4.1 9.1±5.2 

6.9±5.7 5.1±3.1 
86.5±11.3 84.0±12.6 

4.2±1.2 5.0±3.9 
78.6±12.0 74.7±16.7 
16.1±7.3 13.3±3.5 

4.5±2.5 5.4±3.2 

82.5±12.3 "79.3±16.9 

4.0:::2.3 3.5±1.0 
72.2:::23.S 63.3±26.:) 

4.4=2.1 4.5±1.8 

7.5±6. [ 9.3±8.0 
S2 'i±20 1 ~3±26.~~ 

4000 

4.61:3.5 

48.0±25.1 

15.0±6.3 

7.5±3.4 

62.0±18.3 

3.7±1.8 

64.7**±25.6 

9.0±4.5 

7. !:1:5.0 

88.0:~14.8 

4.1:1:1.2 

72. 7:~20.9 

13.4±5.6 

4.5:~ 1.9 

80.0:±!7.3 

·U:t:l.7 

71.2±23.4 

5.0±2.3 

7.2:Hi{) 

80.6±18.8 

4.8±2.0 

44.0±28.8 

17.9±7.4 

9.0±6.1 -
50.0±22.6 - 3.3±0.9 

68.7=20.6 

9.0±3.4 

7.3:1:7.4 

82.7±18.3 

4.5±2.3 

72.9±:!7.6 

15.7±5.0 -
.t.8±2.6 

77.1±:16.2 

3.8±1.6 

61.1±27.7 

5.1±2.7 

9.9±9.1 

79~9±11 f. 
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5. Postmqrtcm results: 

a. Brain weil!hts: Mean brain weight data are presented in Table 12. Absolut<! brain weigi1t wa~. statistically significantly lower (95-98% of control value) in males and fem;.llc. at 4000 ppm on days 12 and 63. After perfusion on day 63, brain weight was significantly lower in males and females at 4000 ppm (95% of control value) and femo.les al400 ppm (96% of control value). These deceases were detennined to be trcatcw:nt related. 

T~E 11. Mean (:!:SD)J~nWeight ~iii OITs~g .. ;·:: 
II 

-~-
Dose(ppm) Parameter 0 I 0 50 400 ·:·· 

: ,._> .{ 
· ... -. 

Males ... · Day 12 (n"=ll-14} 

Terminal boJ):~!ght (g) II 23.5±1.3 24.8±1.5 24.8±1.7 
Brain weight (g) I 1.15:&04 1.16±0.04 1.13±0.04 .. 

Day I 3 (n""ll-13) --
Terminal bod:,~~.:J!!.!jg) » 372.3:1:18.8 .36l.L::28.2 370.8±20.8 
Brain weight u:l 1 2.07±0.09 2.02±0.06 2.04:::0.07 

Day~ (Post-perfusioo)(JI'"'ll-12) _ ·. 

Temtinal bod): wnght (g) 3694±19.5 :363.5±32.2 355.4±26.6 Brain weight (g) 1.03±0.11 2 01±0 15 2.00±0.08 -Brain-to-body werght ratio(%) 0.55±0.02 0.55±0.03 0.57±0.05 
-- .,_:.-_ :,:) e8aales J, ..•..•.. ., ,,;--; ---... ·.-;'··. ,_ .-

---
.; Dayl2 (n-,10.13) -> 

Terminal bod\ wt:ight (g) II 24.0±2.7 22.9.±:2.4 23.0±2.5 
Brain weight u!) I 1.1 1±0.05 1.09±0.05 l.l 0±0.04 

Day63 (n=O-ll) 
.. .... '. .. 

Tenninal body wt:ighl (g) 233.4±19.8 221.8±21.2 222.5±16.3 
Brain weight\!!) 1.90±0.09 1.89:!:{).07 1.86±0.07 

" ~y 63 (P6st-pel-roslou)(o1:0:.I2) 
T.:nninal body w,·ight (g) II 227.6:tl7.0 220.3±17.9 217.6±13.5 
Brain weil!ht ig) II 1.89-.±:0.10 1.89±0.07 I .82*±0.06 (96) -- ~ .. -----~-

- ..., -
., Data obtaim:d !;·om I able 21, pages 1 I<l-112, MRID 4W28202 * Stati~.tkall:r , ::,:n; lil:untly different from control value, ,,,·.0.05 
Numbt,r in par.·nth·::;c,; i' 0 '0 of control vah:~e. c::~lculated by rcvit::wer 

-
-

4000 

20.7±1.6 (88) 

1.10*±0.05 (96) 

346.8:::22.8 (93) 
t.99*±0.09 (96) 

. 
341.6± 11.2 (92) 

1.93*:-.:0.07 (95) 

0.56±0.03 

; 

20.5±1.9 (85) 

1.06*±0.04 (95) 

218.7::::14.1 (94) 

1.86:&08 (98) 

206.6± 19.9 (9 I) 

1.80*±0.08 (95) 

=== 
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THIAi'v1:ETH(~.:O:.~lY.U:.::16:.::.0~l0:..;;;9 ________ _ ---·----

1) Macroscopic examination: Animals ex amin,~d on PND 12 did. not demonstrate any treatment rC Jted macroscopic abnormalities. On PND 63, one high dose female was noted to have a dilaL J ··~Cntricle (not noted which one). Single males in the mid and high doses were noted to ha\: :: :·;::nal pelvic dilation. 

2} Mkroscopic examination: The qualitative histopathological findings are presented in Table 13. Animal~' cc1mined on PND 12 did not demonstrate any treatment related microscopic abnonna!iti~. ·.l...i. study termination several control and high dose animals were noted to have demyclinati~ r; .Jfthe tibial or sciatic nen,es. Given the consistency of this finding between treaterl and <.:~)i:tnl animals, this was not considered to be a treatment related effect. Similarly, one high de.~;;~ mak: had glial cell proliferation which was not considered to be the result of treatmen1. 

:'· i':. · ... · ..... 
Dose PPMl· 

! . 

.. 

Control 
Pa:rameter 

.400:'' 4000 ...... 50 

Maies r-------·--·--·------------·-_;;..;;=.;;._---..-.-..--------..:.-.----11 
Termination ~----------------------,~----~~~~~~-------~---------T-·--------~1 glial cell proiif~nuio_n _____ -tt---0_1_11 ______ 1-··-·-(·-l/_12_. --t-------+-·-------ll 0/11 1/12 

6111 ;{i!2 
proximal sci .<li · nerve 
demyelinatic·;• 

6il2 
··------------~--------~------·----+----------+--------~ 

proximal tib1al nerve demyelination 5/11 

... 
''Females . .. 

3/10 

Termination r-----··-·---------.r----=~;;r:.==--· proximal sci,tti. n.:n-e 1/11 
demyelinati{l!1 

__nr<!Ximal tib·iai nerve demvelination 3/l I 5ii0 a Data extrat:.ted fn)ffi pages {117-119) of the study report. 

3) Brain Morphometry: 

Brain morphor:lct:ric evaluation presented in Table 14 revealed the following: High dose males and f;~males had a variety of brain measurement parameters that were less than the n:spective controls at P:\D 1.2 and at termination. MaJes on day 12 had 4-6% reductions (not statistically signiticant) :n ,;ortex height and width, hippocampus length, thalamus width and thickness of the outer granular layer of the cerebellum. The thickness of the inner granular layer of the cerebellum wa:> increased 6% at PND 12. The thickness ofthe molecular layer of the cerebellum (. 12.2'%) and tht~ length of the cerebellum ( J 6.8?-D) were reduced significantly in high dose males on PNL 1.~.· 
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At the: study tennination high dose males had significant reductions in dorsal ( .~ 11.4''l'o) and piTifQilTI c;OI"Ll!;; thickneSS ( j 9.2%), COrpUS ·~allOSUffi thickneSS ( Jl9.6%), thalamUS height 
(; J I%) and ·.v: ~ith ( l 7.6%), thalamus/cortex overall \Vidth (, 5%), and hippocampus width 
( 1 6.5%). Dotsd cortex thickness was significantly reduced in low and mid dose males, however. th~rc was no dose response relationship. The tenninal body weights of high dose males were d~'-.t...;a:sed 6.8% compared to c.mtrols. The study authors conducted an adjustment for morphomdtl,; measurements based on body weight, ~o discount a number of these 
occurn~nces. _-\!though reduced body weights would he expected to play a minor role in the morphomet:i< ;hanges noted in high dose males, such body weight reductions (6.8°'(,) could not 3ccount for til, large brain morphometric changes noted in the high dose animals. 

Females on da;' J 2 had 4- 15.5% reductions (not statistically significant) in corpus callosum thickness, hippocampus length, thalamus height, and thalamus/cortex overall width. Increases in the thicknc~~; of the outer and inner granular celi layers of the cerebellum (3. I - 11.5~'/o). and in the height and >vidth of the frontal cortex (U- JW~o) were noted in high dose females at PND 12 as 'r\'el1. fh·: thickness of the thalamus ( l 6. I ');!1) was reduced significantly in high dose femal-.::; en ~·~-,: :, 12. 

At the:: stud~·.· r.cnnination high dose females had significant reductions in dorsal ( !5.7%)) cortex thickness, thaLmus width (: 7.6%), thalamus/cortex overal1 width ( 16.8%) and hippocampus width ( • 5.8·~ ,) Non-significant decreases in the thickness of the molecular layer of the cerebelJum l· (;,{)ill(,), and hippocampus kngth ( i 3%), along with an increase in the thickness of the inner gra=uilu;- iayer of the cerebellum (: 8.8%) were also noted. Terminal body weights of females 'oven tiepn~ssed 6.3% compared to controls. The study authors conducted an adjustment for morphemeuic measurements based on body weight, to discount a number of these occum:n<:e.-.: 1• (·Wever., it is not OPP policy to adjust brain morphometry by body weight changes. 

Subs,!quent . ~J review of this study, HED requested that additional measuremems in the two lower dose grcups be conducted whenever changes in the high-dose group were significant at the 0.05 levd, as well as at the 0.01 level as previously conducted, or in brain rt:gions contiguous to . .~ ;:;ection with substantiaJ change. These measurements are shown in Table !5. The brain mxphornetric changes in low- and mid-dose groups were not consid(:red treatment related bec~Hsc:: statistically significant differences between concurrent controls and low .. and mid-dose grr,ups were sporadic and did nOt shm:v consistent dose-response relationship. ln addition, con~urent controls fm most brain regions were on the high end ofth(! historical control valm':> ;UJd in some cases exceeded them. (March 6. 2007 memo, TXR # 00545l9) 
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._ ... 
TABLE 14. Mean (±S.I))Morphom.etric Data a 

-
Parameter Control 50 ppm 400 ppm 4000 ppm 

>-~-· 

. Males(% of control) . . - -
Dav 12 . 

Froutai cortn lteight (mm) 5.82 ·= OA9 - - 5.58 ± 0.71(95.9%) 
Frontal cort~\ width (mm) 4.52 :~ 0.39 - - 4.35 ± 0.-+4 {96.2%) Hippocampus length (mm) 2.72 :~ 0.33 - - 2.5"i :i ().37(94.5%) ----·-Dorsal cortex thickness (mm) 1.21 := 0.07 - 1.16:::: 0 !0 {95.9%) ...... 

7.54 :<: 0.43 Thalamus w~~1) - - z.37 .±. 0.47 :97.7%) i---Thalamus/co; H'l. uver:tll width 12.51 -:::)50 I - 12.04 ::: 0.6.5 (96.2%) (mm} !--"--·------"- - -Cerl!bellum bm~r granular layer 13() = .'.' - 139 ± 16 (106.9%) tbiclmess (pml - -· Cerebellum out•:~· granular layet' 48.3 J. 6.2 - 47.5 =~ 7.0 (97.3%) tbicknen (1'~2_- - -· Cerebellum rnoil!t·ular layer 1\.3.8 ± •>.0 - S(J.O -=·h. J. * ,_87.8%) thlcklless (J.Ill:i__ 
-Cerebellum len1-:th (mm) 4.-11 :~ (1.12 - 4. I I ± 0.29" (93.2%) ~---·-· 1..---. 

Termination 
Frontal cortet height (mm) 6.76:::0.41 - - -6.44 ='- 0.44 (95.3%) Dorsal corteJ. thickness (mm) l.58J::0.12 1.35 ±: 0. I I''* 1.37 ± 0. I 2** I.40 ± 0.11 *"' (88.6%) Piriform conex thickness (mm) 1.52:::0.18 - 1.~.12* (90.8%) - 1---Corpus callo~urn thickness (mrn) 0.46 := 0.06 - - 0.37 ± 0.09* (80.4%) Thalamus heigbr (mm) 5.64 ·.= 0.46 - - 5.02 ± 0.4 7* (89.0%) -Thalamus wi~~~1) lUI :::0.51 8.04 t 0.26 7.93::- 0.18 7.49 ± 0.39** (92.4%) 

Thalamus/corte•. overall width 14.82 ± 0 66 - .. I :t.OH =- O.()Q* (95.0%) (mm) --Hippocampu~ width (mm) 1.55:±:0.12 J.:i4 I O.J() 1.61 :± 0.07 1.45 ± 0.15* (93.5')/o) 
Cercbellum moiccula.r layer 213.8 f 23.0 - - 202.1 :: IS. I (94.5%1 thickness (flna} 

· .. 
.. Females (%6fcontroQ 

1--------- Oav 12 -Frontal corte\ height (mm) 5.76 :l: 0.59 - - 5.94 ± 0.46 (103.I%) 
Frontal co1·tu width (mm) 4.50 .t ().44 - - 4. (> 7 .± 0.35 ( 1 03. 8')1,) 1---Thalamus width (mm) 7.68 .!: 0.54 - 721 ±0.31*(93.9'%) 1--· Corpus caJJo,~ickness (mm) 0.58 HI.I7 - O~Ul (84.5%) 
Thalamus heig!l_! (nun) 5.10 ± 0.32 - - 4.92 :t 0.37 (96.5%) -Thalamusfcortl'\ overall width 12.50 ±I) 7.) - - 1.2.02 i: 0.57 (96.2%i (mm) 

·-·- - -1Iippocamp1~5 l<~ngth (mm) 4.00 :I: C .. 38 .. - ~.81 :.\.0.28(953%) 
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. 
TABLE 14. Mean (±SD) I\{orphometric Data a 

f----·-· '. 

Parameter Control 50 ppm 400 ppm 4000 ppm 
Cerebellum inner granular layer 12:!-!: ::3 - - [36± !9 (I 11.5%) thlclmess (Jlm) --- . .., -~------ -Cert~bellum tHJ!~r gnmular layer 44 .. = ... _,. - - 46.1 ·c ;..7 (103.I"ol thickness ( iJnll !----·-·-.. ······--- ------- -

t--------- Termination 
Dorsal corte~ th:cklli'.SS (mm) 1.41±0.06 1.39 =: 0.07 1.35 ± 0.07 1.33 ± 0.0~* (94.3%) Thalamus width (mm) 7.S8 :i: 0.34 ?.65 i :t 0.32 7.74 :± ().41 7.28 ± 0.3; *~ (92.4%) Thalamus/corte• overall widtb l4.+G ± 050 14.-ll J: 0.59 14.72 : 0.72 13.50 = 0.5]** (93.2%) (mm) 

-·-·- ·- -Jlippocampu~; lt:ngt.b (mm) 4.(l4 >= o.-w - - 3.92 ': ().541,97.0%) --f---trippocampt~~!!!!!0P.m) 1.55 ]; () 0.'! - - 1.46 t O.OH* (94.2%) -Cerebellum moit·~:ular layer 211.7 f.::.7 - 199.0 l: 12.5 (94.0%) tbiclmess (Jlnl) --- ·---- --·· Cerebellum inn-~r !~runular layer 148 ~ :-:--
~ 161 :!: ::: tlfl8.8%) ·IWlll - -" .1 Data •~xtract<!d t:· 11;1 pages ( 120-143) of the study report. 

\i o 7. J:? anir•wi' cosc group. * St<Jti.sli~ally diftl::re•JI from ..:ontroi. p<O.OS. ''"' Smtistically diftcrmt frlnJ l:OnLml, p<t).(JI 
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TIHAMETHOXA M - Morphometrk analysis 

'· i AULfi~ IS. 1\dditionai :vturpilometric i)al:i" :\leant±.SDJ '' 

DOSEIPPM) 
BRAIN REGION 

Level 4 - Timlamus I 7.54 + 0.43 ?.22 ± 0.2:2 (! 4()~.) 7.49 ·! 0.2~ Width 

Cerebellum - !cn!!lh I ~.41 ;:: 0.32 I 4.22 -~ ll.: 5 4.22 ± 0.32 

Cerebellum -
Prcpyramidal Fissure 

63.t> .L 9.0 I 61.0.!. 6.0 6.U>.:.4.4 -11lickncss of 

Lc\'el 4· Thalamus width 
7.68 ± 0.54 7.24 :t 0.26* ( 16%) 7.34 ± 0.32* ( 14%) 

Level 4- Corpus callosum-
0.58HI.17 0.57.!: 0.05 0.56 :i 0.06 thickness 

4.23 ±0.3C) 4.19 ..lo 0.23 4.17 ± 0.23 

60.9 ± 15.5 62.7:1:7.3 62.0 ± 6.4 

Tl;id;IUJ.'iS, 1.511 :L0./2 1.35 .± 0.11** ( !15%) 1.37 ± 0.12** ( J 13%) 
-Level 3- Dorsal Cortex 2 -· 

1.88±0.14 i .il7 .L O.iO i.87 .l; 0.10 Thickness 

Lcve13- Pyriform Cortex-
1.52 ±0.18 1.51 ct 0.06 !.49 ± 0,03 

7.37 :': 0.47 

4.ll :.0 0.21)*( J 7° •• ) 

56.11 ~,(,_!**( 11:2%\ 

7.21 ±U.Jl**(l6%) 

0.4').1:0.11 (i 16%) 

4.26 :!. 0.17 

58.9 ± 7.1J 

UO ± 0.11** (III%) 

i.i4 .L 0. i6''* i i 7'!--.) 

1.38 ± 0.12** (19%) 

HISTORICAL 
CONTROL RANGE9 

7.4X ~ 0.36 ID 

8.35;!. 0.57 

3.71+0.31to 
-!.45 J. () 14 

45.4 l l O.K to 

76.8± i4.t> 

7.48 .t 0.2!5 ro 
!l-30±0.2 

0.49 ± 0.1 I IO 

0.65 :t O.OlJ 

3.63 ± 0.58 ro 
4.37 i. !l.-l 

-ll\.1 .i 14.7 

1.21 ± 0.11 to 
J ~-,..LA J f 
I.JJ ...1... V.ll 

1.48 ± 0.09 IO 

1.77 ± 0.11 

l.U5 ± 0.11 to 
i .3~ ± 0.09 
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Ba '£"'..: %\f[~f:~~·~ 

Level 4 - Dorsal Corkx 

4- Corpus Callosum 

Level 4- Thalamus I 

Lew! 4- ·n1alamus - width 

Level 4- Thaiamu~ Cvrte.~ 

Level4 
Dentat~:: 

Le":l 5 - Dor-~al Curl<:.\ 

Le1•e! 5 - Thalamus -­
Wilflh 

5 -1/ipptJcampus-

iJ 

1.53 ± 0.16 

0.46 J: 0.06 

:i.64± 0.46 

H. 9H :± 0.55 

14.R2 I 0(,6 

0.64.,. (J.()5 

1.4±0~07 

8.11 ±0.51 

1.78 .L 0.13 

1.41 ±0.14 
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TABLE 15. Additionai Morphometric Dataa Mean (±SDJ 

!)(JSE (!'!•~:n 
---------· ------;--"~·-··--·---- ·--- ---- ·-· ------- --.---·--------. ------------------11 . ' 

50 1 
.ffHI i -iOO(l 

1.46 ± 0.08 (_15%) 1.46 t 0.08 ( 15%) l.j(, t 0.09** (I 11 %) 

0.41 .l: ().04 (ill%) 0.44 J: 0.04 (ill%) 0.37 ± ().()9** ( 120%) 

:'i.17 ±0.24 f: ;:)%) S.SS ± O.:!R ( J )%) I s 02±0.47**(i j !~{.) 

~.71±0.34 ll.SK :t 0.22*( 14%) 8.391:0.31 ** (! 7%) 

14 14" (I()()* ( i '"-{.1 14.1 R + () 44* ( qo,;,\ ! 14.0!\ .t 060* (; <: 0 'o) 

,, r,l + o o; 1 t5':'o) il61-+ 11.03(15%) 0.5 ~ + (J.05"* (: 9%) 

1.43 :i: 0.10 I I 42 ± 0.07 ! 1.32-=- 0.12* ( ~ 6~<.) 

8.04 ±0.26 i 7.93 ±0.18 i ."'.49 ± 0.39** ( 18%j 

I 1.64 l_ 0.12** (l8%) I !.71±0.13 I 1.71 ± 0.11 I 

I 1.41 ± 0.03 I 1.39 ± 0.05 I 1.40 J: 0.14 I 

iiiSTORICu_, 
!'O:>,j'l'KOI.I{!\N(;p 

1.11 ±0.17 to 

1.53±0.16 

O.J I 1. 0.08 to 
0.461. 0.11 

5.03 ± 0.26 1.0 

5.42 ±0.34 
7.4R :t: 0.36 to 

!!.37 ± 0.38 

t4.2 :i: 0.5 to 
14.1 + 0.(1 

0.54 ± 0.05 to 
!) 114 ± 0.07 
LI 4JJ·O.l :n 
1.39 ± 0.1.3 

7,41 ± 0.39 It! 
7.98±0.15 

1.47 ± 0.06 tn 
1.73±0.12 

i.ti\.1 .!. II. i 2 !o 
1.37 ±ll.l5 
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TABLE 15. Additional Moqllwmetric Data8 Mean (±SJ)) 

.. I llOSF lr·J'~n . . . . j! Hit\~' !U(yv: !-----·· ··-··---------·-·~-----------.---·---------:--- ........... ----------·-~ __ Hi~l~_lt~CAL_ . ! ·• ~ fl · ~~~ 1 'fl(-. 1 41111 ,. co\ 1 RoL HANt.t<.• 1 i -. . -t. I , .. H ' ~·--· ·-~· -~·-· ·-·- -- ·--·- - . . - -·· - . . -
~r::ckl 4 Dorsal C()rte'- J ...II :t. 0.12 1.42 ± 0.04 1 A I :t: 0.05 1.29 ± 0.11** ( t9%) l.l(

4
1

3
± OC.(lJ'(J)()to utc ness 

I. .t . 
Le:el 4- Corpus callosum- () 39 ± () 08 0 40.1 () 04 () 39 ± 0 o· () I')±() 09 0.30 ± 0.05 tn Thtckncss · · · · · · · :J _ .. _ · 0.45 ± 0.10 

• ..,..,+O'g 5"<l (J?4'1""/.' ~4o (l46 -~- o-J 4.8B±0.43r.) L ---14 Th-1- -- H·'J ),_,- .. Jo ,rl;!: ·- ( rl u) -' :!: • .), I c.) '4". ('"" e,e - "<tiTii.l~- c1g it 
:l. L. ± I.L.L. 

"46-'-0,.,,., xs1 '()..,6 8...,3 '·O,O*c'''"-'' l'(l1 ··<lJ'**(l'i"') 8.19±0.48ro _. (). _._ ,._ J ,. ....a.. • .., , I ..l-. ·- I ,111)/ ('). ...L • ) • /0 Level4- Thalamus- Width 
8.71 ~- 0.40 · 

I 
"4 4'' o so j 14 41 o ~,. 14 -.. o 1, J -u -> " ( 1• 

1 3
· 6 

:L 
0-·~ 11

; I Levei.J- 'fhu/amuskorte.x- f'. ,.:1: • ·,· ± --"'' ·'·"*' • ~ I·' ±ti.J.>x I. '/o) J./.6±0.2 width 

level 4- Hippocampus " " 1 . " "" I 0 "" , 0 "" " , , ,_, " ~o , ,., )~ 0.49 ·r 0.04 to D G W'dth "·" ~ "·"" I 1 ,.J.._,-'- c ·"- I 11.60 _,_ d.u"' \l . .>n :x: II.( 1 2 O O en tate yrus -- 1 -·~ 0.6 ± . 2 
Le'JICI 5- Dorsal corte:-.:- 1 4 , ± (} 06 , ~11 ± 0 0 ,., 1 1 ~ _._ 0 8 ,., , "_._ 0 O"**, 160" 1.19 ± 0.09 f(J Tllick11en .. • • ··- ' • ' ··J-•- · ' '·J.· -' · " ' '"/ 1.34 ± 0.07 

1 15 "''h l '-'h 7.88±0.34 7.65±0.32 7.74±0.41 7.28±0.31"*(18%) 
7
·
18

72±
0·!

3
5

"' .eve - •, a am us -Wiul 
7. ± v. 6 

LevelS-Hippocampus- ... ·;'J" .• 0 0 .. 3 ... ) .. 4 1 ... ·os** 0 1 J4±0.06to width 1.))±\.\o 1.) ± ,u l.)C>±l.O .46:~:U. (16,-,) 1.58.10.09 -- - --- --- ...,_ _______________ ----- - -- ------- ---- -a From MRID 4 703420 I, measurements made after the original ~tut!y was conducted. 
* p <.: 0.05 **p·- 0.01 
I Historical control data obtained between I 0/200 I and I 0/2004. Concurrent control from thi~ ~tudy not indudt~d ~s p<trt of the range ·Italicized bolded data pn:viuusly available in DFR 
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111. DiSCli.S:~ii):~ and CONCLUSION3: 

A. INVESTIGATORS' CONCLUSIOKS: The inv~stigators concluded that evidence of 
matcrnafr,,xicity at 4000 ppm included lower body weight and food consumption 
through: ·U: g.estation and postpartum and lov,-er pup body \Veight at birth. 

Offsprin:; rorn to dams at 4000 ppm remained smal1er postpartum. The slight dday in 
preputial s'c:paration resulting from lowe·r body weight was considered too small to be of 
bwlogic;,] ~-ignificance. Small changes in brain morphometry measurements in males and 
ft:males Jt ,HJQO ppm on day 63 occmTed in the absence of quantitative histopathological or 
behavior..tl tindings and were considerttl of no toxicological significance. The NOAEL for 
dt~velopnt 1t:1l neurotoxicity was 4000 ppm. 

B. REVJE~N E R COMMENTS: Then: were no matemal deaths or treatment-related findings 
during th; general observations and th(: FOB batt~ry tests. The following were observed in 
females ~.t ·~COO ppm: significantly dccrt;ased (95··96% of control value) body weight during 
g'~staticr: :ecreased (88% of control value) body weight gain during gestation; s·ignificantly 
decreasd ~W-.B% of control valut:) fi.;od consumption during the latter part of gestation 
(d:1ys 7 5 Jnd 15-22); significantly (ie>:::reased (9:;-97% of control value) body weight 
beginnin; 'n LD 1 and continuing to LD 22; and significantly decreased (80-91% of control 
value) t(:,)d c:msumption throughout lactatiOJ~ .. l'i·.) treatment-related findings >ver~ observed 
in ferm:!lt·:; a1 5·) or 400 ppm. 

Treatment had no adverse eftects on offspring survival, dinical signs, FOB. motor activity, 
auditory :;L:rtk reflex, learning and memory. or neuropathology. 

No treatJ'W:l\-related eftects were seen c'n body weight, body weight gain, fiJod 
consumpti•. n. brain weights or brain morpholob'Y at the low and the mid dose groups. At 
the high'' t:<L~e (4000 ppm), body weight of male and female pups were decreased on Days I 
(9 I -93~\, or control value) and Day 5 (pre-cull) (95-96% of control value) which remained 
lower ( 8 :v 6%J of control value) throughout lactatior.. Body weight gain w~!re dt:creac;ed 
( 80-87~ o o i' control value) during lactation. Also at the high dose, the mean age for 
preputial S(paration was significantly delayed in mak pups. Absolute brain weight was 
statistica: !:·significantly lower in males and females at 4000 ppm on days 1 2 and 63. On 
day 12,. tlw length and width of the ccn:bellum was signit1cantly lower in m:lles at 4000 
ppm. Or ii.Jy 63, significant decreases in Level3-5 measurements were observed in males 
and in l.i.v,l '+-5 in females at 4000 ppm. 

The maiera•ill toxicity LOAEL was 41000 ppm (298.7 mglkg/day) based on decreases in 
body weight gain and food consumption. The maternal NOAEL was 400 ppm (34.5 
mg/kghh;, J. 

;, 
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The off§pring LOAEL was 4000 ppm (298.7 mglkg/day) based on decreas~d body 
weight ftnd hody weight gain in males and females, delayed sexual maturation in 
maies, JtJtd i·educed brain weight and size in males and femal~s. The offspring NOAEL 
was 400 p;;m (34.5 mglkg/day). 

This study::: ,_·ia~sified Acceptable/Non Guideline and maybe used for regulatory purposes. It 
does not, he~~ :ve~·, satisfy the guideline requirement for a developmental neurotoxicity 
study :in rat> (OPPTS 870.6300, §83-6); OEC]) 426 (draft) pending comprehensive review 
of th,e posW:v"~ c(mtrol data. 

C. STUD)~_[! EFlCIENCIES:. Procedures and equipment used for measurements of many 
parame:r r we::-e not described in sufficient detail. 
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APPENDIX- ,:rdiminary Developmental \leurotoxicit~' Study 

STUDY T~(Pf~: Developmentall'it:·urotoxJcity Study- Rat OPPTS 870.6300 (§83-·6): OECD 426 

PC CODE: ;)tl0l09 
DP BARC{)D.t;,: 0294153 

TXR#: 0052145 
S!JBMISSION NO.: N/A 

TES'{_MA'f:.EBJAL <PURITY): Thiamcthoxam (98.8'1o <.Li.) 

CITJ!~TIO~!.: Brammer, A. (2003) Thiamethoxam: Preliminary Developmental Ncurotoxicit)! Study in Rats. Central Toxknlogy Laboratory. Alderiey Park, Macckst1eld, 
;~·heshire, UK. Study number RR0935: May 22, 2003. MRID 4602820 I. 
{ _! npublished 

.EXE.CUTJI £ SUMMARY: In a preliminary developmental neurotoxicity study (MRID 46028201 ). Th;amethoxam (98.8% a.i., batch# P 506006) was administered to groups of I 0 time-illated tcmale Alpk:AP1SD (Wistar--dt!rived) in the diet at dose levels ofO, 1000, 2500 or 5000 ppm fmrr. gestation day 7 through postpartum day 22 (inclusive). Mean jntake during gestation w.1~; L '12.3, 212.5 and 362.1 mg;kg/day at 0, 1000, 2500 and 5000 ppm, respectively. The mean inla:<c during lactation was 0. 156.5, 395.8 and 740.6 at 0, 1000, 2500 and 5000 ppm, resper:tively. l\Jatemal clinical signs, body weight and food consumption (during gestation) were asses~>ed. Tl11~ ;~umber, survival, clinical si!,'llS and body weight of pups were evaluated. 

There \Vere no Jeaths or clinical signs of toxicity in maternal animals during gestation and lactation. D.:uns at 2500 and 5000 ppm had statisticaUy significantly lower body weight (96-99% and 89-96~;) Jf control value, respectively) trom days 8-22 of gestation. Body \Veight gain during gestaciH1 was decreased at 2500 ppm (88%> of control value) and 5000 ppm (78% of control valut). Food consumption was significantly decreased in dams at 2500 ppm (86-88% of control value) and 5000 ppm (65-74'% of control value) ft)r days ll-18 and 7-22 of gestation, respe•;;tively. During lactation, maternal body weight was significantly decreased (87-95% of control value) from days 1-22 at 5000 ppm. Food consumption during lactation was decreased in females at 2:'l00 ppm (88~96% of control value: significant for days 8-11) and 5000 ppm (68-84% 'Jf con t·o value; significant: for days g_ 22). 

There were I!O treatment-related effects on reproductive parameters in dams or litter sizt~, live born index, :;e;: di~tribution or survival in pups. Body weight in male and female pups born to dams at 50(!1 1 ppm were significantly lower at biti.h (86'% of control value) and remained lower (81-97'10 of ,:o:llrol values, based on adjusted means) throughout lactation. Body weight was signiilcantl_,,. I•. -\\ er (92% of control valm:) in mates at 2500 ppm at birth but wa:s comparable to 
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contr..>ls throughout lactation, based on adjusted means. Body weight gain was signdicantly decreased in male~~ {72-77% of ~ontrol vah1e) and females (73-77% of control value) at 5000 ppm througliod ,actation, in male~ at 2500 ppm (89-91% of control value) on days l 5 and 22 and non-sigri;i,:~mtly in females at 2500 pnrn (94-9scy;, of control value) on days 15 and 22. 

The maternai LOAEL was 2500 ppm based on decreased body weight gain and food consumpti~H The maternal NOAEL was 1000 ppm. 

The offsphng: LOAEL was 2500 ppm based on decreased. body weight gain. The otTspring NOAEL wa.s WOO ppm. 

This prelimil<~;,; developmental neurotoxicity study in the rat is Acceptable (Non-guideline); it was conduct·:! i f.· determine dose levels tor the definitive study. 


